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An aqueous glass fiber sizing composition is provided which enhances the whiteness and provides high wet-out and wet- 
through to composites prepared using glass fiber having the sizing composition of the present invention applied thereto. 
When used to reinforce a thermosetting polymeric material, the glass fibers sized with this composition provide a composite 
having a more uniform surface with reduced marring by fiber prominence fiber read-through, waviness, warpage or clumping. 
The composition includes a nonionic emulsion of a urethane modified epoxy thermosetting copolymer; a self reacting 
crosslinking polymer selected from a vinyl acetate polymer, polyester, acrylic polymer and mixtures thereof; a thermoplastic 
polymer; at least one organo functional silane coupling agent; filler lubricant: and water in an amount sufficient for applying 
the sizing composition to at least one glass fiber. 
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[ % m co i ¥ mi ft m m ) 

7 t 1 a # g x 2 j yy/iiii, 
t , JR«fcttsK'Jv-fc3*ft-*-4fc*>fc:JB^&;h., # 5 X 7 r A a' t tt * $ *i & 

^UMi&awafttU. # 7 x 7 7 4 A (i . - ft W K . jE*&$*ttr'< 

com, # 9 * 7 r 4 >■? li S n *> , fcit*'ftII&ffikcD&MtJ:9frA>ftl>#>t>L 
ftft ^ ( "f **>t> , «5*llfl:ffffl ( interfilamentization) k Lt&flTfcS 
) . Z tl h ft if tl # 5 X 7 7 4 A ( 7 7 X ( f uzz ) >ttaiI»fl|±t#*U. 
t$J:0 f /4fcttK^5^7T>f A « ft 3 fij # 'Jv-ftJfc±CJ5raU*V^^ 
-ftUffi £ o < 4 *» t Lftft ^ . 

7' « j£ 

mn, 7 < a- a m & m , a » jw . * ■/ r v yrmts* if ?i ft m ft t* z> j& # £ tr 
. -i«c t a v > y a js ft a - giaitxeto^^T. ;<-y*- 

V ( forming package ) ±.T CO CO j£ & X h 7 >" K « * fc jfe 4 -o T #7 X 7 

rfJ IS CO h CO T" flj ffl T £ 6 iS 7 X 7 7 4 A\ f - tr - x - U^7f'J- X 
4 y 3 - *° U - f 'V H (PPG Industries Inc.) ( ^ V is )V K - 7 #1 , f 7 7 
A' - ) 41»in c ii#^ 5 5 2 8 J 1 JKU ( condensate) < 9 il 



UfS^^t 77- ; geSJ&tt^litli ( self-reaction crossl inki ng ) 3 
U V - ; 'J? & < t t lofl^^Vy^y^yT'Jy/l ; fl ft S'J ; ?L it M fc <fc 
# >J t" - n 'J h-' > & if tf> ft <0 7 -f/UA»dEJH*>4»#ja3fi3 Ul^y -ft 

i V'Wffitt ( choppability) 5:ttS^»^'J?-Ip a n + 
Ctt»a*<l54, ( Pigmented) 0 6(67 7 X (low 

fuzz ) ii 7 * 7 r -f A - ft 9 ffl t # , lis if 4 x > / £0 # 5 X 7 r >f A ^ <r> m 

#7^7r^A'ii, e - e - x - -f y y x h ') — x to $k % tix & 0 f >J ffl 

"T t£ T" $> !> X M C ( ft H ffi fl ) ioil/HMC < £ £ ffi g) n'»lilA'^7 

M C j ) , A'^H-^fO'/a^^^F ( r B M C j ) . y7n-*f 

A 



7>f ( ttmcj ) xmts xvmcDxnzmtx . ^y7-»flta*ai*i 

i!EII«BIBUSP- 4, 338, 2 3 4 J: V' 4 , 341, 877 

t m $ ft t ^ #!HkLtiic«»Aft6ii4. th^acmaas 

ftfc?Sl^tf ( composites) te*<0ft,ffi*fr&WJ«^g^fcii^TJi!^&ft.3«> 

m IE * & t i 0 S it 3 ft » fl h && £ ft fc p d p « §S « 14 . * 6 8 * . W 
IB sK 'J v - t 7 r >f A # 7 ^ t O S M co m. £ K «c # L T n *. . *r y v - ft ft tc i 
6#*c9;ff7X7r4A<9:£flffl<0#WWK^£&&#&& ( encapsulation ) 
£ 3 £ fc *6 <0 . ^ l j7-7F'j7ntff-l0^7X7T'fAl ( mass ) # T CO sS 
fjj 14 co g ^ fi , r 7 x . y - r^h ( wet-out ) j fc ^ ft £ . ;<OUJJ$I}ico 
iCJj 7 h - 7 1 V ft * % £ T- § t . •f«««0lS'5rfet/Cft*KS}Bift<0« 
»8J:tf3iiii1*tttfIW»fcSW4frfcL*ifcv*.JKUv-tfflfc7r>fA#? 
XfccojgMco££coftjcog*£{4 rr) t 7 - ( wet-through) j i fcj± r 

i^' -V -y ? X t- P - ( j ac kstraw ) j ? fo 0 , i ft (i ff 12 *° U 7-ftf-(4 i *'5X 7 
T A CO Ml CO rt 3? K Vfi 3 -f 4 ( penetrate ) 3 « K N » t i . 
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X)V-h X l/'ffiVi^- h- D 7 h (sheet loft) SftSwi'SiU^. ^<of£<o 

Mli*«A*aj4 (squeeze-out) feil^JfOfii (telescoping) tffiCifcC 
ft 4 . 4 fc . ff IB I g K i 0 H & $ ft » 8 $ S ft te ft A 

A 1 . 7 r -f A CO 5§ tfcS ( prominence ) , 7 r 4 A <7) ij — b" - ^ )V — ( read-through 
) , fttrfe (waviness) . SO (warpage) ^ tail (clumping) Ci 0 ft t 

-7 1 ) b , ^ jc 7 h - - i: If S £ £ ft 4 ^ & £ £ 4> ft < fc t 1 r>cr>tfy 

ftjfto^^fyy^ajSttwiKro^jataii-tfi. * fc , * » ^ co 4 •/ y y a 

ifcfet, *»a»ie«)IRt. -■KUT-ttHIOfi^A^ffiU (squeeze-out) 
* « ffi T 4 o 

* & IJH *) - ffl 14 , Hl'3£O*'7X7r'f^C0tftW*ttt'f y'y^i 

J* T * T , ( a ) * Vtt^ U * yJttliK* s'Jfia-ffctta JJf 'J V- ; ( 

WS^Si iJ^iS^^aiRSfliiBRiEttaflltt (self-reacting crosslin 
king) ■# U -v - ; * & ft # U "? - ; * )V ti J 1" flg 14 y 5 f * 7 7 U y / M ; 7 
r -f AJHjBfcSiJ (fiber lubricant) ; 4 1^1:^4 < i t 1 -5«^7 X 7 T -f 

AKit-i yy^ais«ija?iitJt*»4io*4't*4*ttt'f y y / m t 

ft 5 . 
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it m * w jft -r * . 

#»9J0>#ttiM a & Hi li . ilto'y^isa^^ h 7 y h^wiffl 

tStASil^^M >?"iM.1titi&J) (binder application efficieney) ) £ ^ 6 

*5X7T^ah5yb'ts«t4. ^^aoja^ft^wm. is v a v v y a 

« i 7 ^ 7 r a' (; 5$ ft ii f< a $ , r) x 7 h - 7 f fc i l>' x 7 f - X 

im y y ^ a * «i -c ja a Lt#n7r^ y v-ws 

*» » l£ $ fx fc ft n° n U . 8JlSiT.fc9*«isJ:tffl£«£ixfc«. tii)*>7T^'i 
**Hjo*tt^-fy'y^afiSfti±.ffaL<{i*ttxv;uy' g y^7t:{i^l4?ffi 

7 6 0 WX^ Jf y h' 3 1 f $ ( equivalent weight ) iSL, O # * L < i± * 

i9iT£L<(i*<760S4%£ffi£t-&. 

1) t"X7i7-ik-A, h"X7x/-^-F, I^^y7t;7'^, fciW 
#5 v ??uy-/UJ:9«r*Ba»4>BiR3*i4fc£ftfc (2) r/y7*-M 
ffittrUsK U WRB^JSWCftiX'if*^*^ (moieties) Jtt^il 

Epi-Rez) C M D 3 5 2 0 1 X' t> 0 . v * /U * $ # ^ ft ( She 1 1 Chemi ca 1 Co 
.) (f^tXW, ti-Xhy) j^feflJEJfiiTfiOMffl^rifi-C**. ii « £ 
x * * x J X y >y ? tJ i V t* x 7 x / - ;u - f # ft <o M $ *i & n « t± . * ft ? 

^LW55-5003fc t tl/'EPN862 T"* , 5 - £*l$>t>*;h.*':h.a'x/U y" S 



W tt . f- ^ - # 4 * - tt ( Ci ba-Gei gy ) ( 7 - X t O 7 t ffl , / 'J - V X # 
D) 7" 5 * ;Utt ( Dow Chemical Co. ) ( S y ^' y ffl , i 7 F 7 > F 

m ie a v is 7 * - h t ae tt r u # 'J - 11 . £ fc t a . ( 1 ) t/-, ^ - 4 

ft 14 si? U - t H n df f gg tt ij? 'J x x r ^ 4J ± V =E / - . x - 4 tt # U - t H 
n^WffitttfUx-r/l'.kOfc&flFfr&affiSiiStf'Jv-i: (2) 

tt ^ - a v y r * - n t « r j£ 4 it ft -c h -> t t) i ^ . a ffl * a v ^ r * - n 

W ffi tt r 1/ # U v - <n ft m RB W & 0« tt . 7i-yMVy7^-F, h 71/ x y *? A 
V 7 + - h , 



* - h J; l>' >f V * n >- i?A V i/7 * - hX'fo t « 

Wjffit^HUXK-UX ( Epi-Rez) CMD W6 0 - 5 5 2 Ot'li 5, yi 
;U $r$ J &;uaa»6iPE3ftT8 l J«ffl»rififc*>»?»*. 8«8B 5 4 0«X 

4 * > ttrttt#ttiST'*> « . tS#tt»»±*=* V h a t y ? X'h 0 , 
fc*4fcH.CMD W60-5520ttXrKdri/'B'tES^( functionality) 
fcitftb'n*^lrffe«a5*)M:fr*jIl:TflHLL36. HtT 15 IS: M ii , 7 >V v 7 
7 4 ~ IV Y ^ T >V ( Brookf ield Model ) R VTO 5|X ty H;^lHt 1 0 
rpmtilELit!:*, 2 5 °C X' ift 1 2 . 0 0 0 -fe V * X A X CO ft £ £ £ + & . 
U # ft IK tt ft 9 . 2 1 b/ga lWfU. S2i?0>'»f^eg. ft4. OiO 
P HiiJ;l/2 0°CT"^2 OmmHgJ: •JfiHS^EHf 6. 

< tt*<J 2 8 3 5 S*% ilH &•* h . 3*#T**ltf. loJftliHSW*^ 

HH <o ft tt H i V K H fc M ft $ * T ffl ^ £ Z k ifi X' * 6 i fc tt a fit T* § i o . 
4 fc . * * 0 7 K tt i"' V ^ S IS ft tt , h' - IV 7 Hr r - N # U V - , ^ U x 
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x r )V , 7 7 U ;W 1J ^ - J: * ft t « fi£fc J: 0 £ S Sf t 8 iR S *i 4 i 5 

if ± I H S SSJEtt^fttt* U v-<0#MR»&Wli - X ? - f- T 
y r 5 7" 5 ;M± (National Starch and Chemical Co.) ( — y. — V -v — y' — #l 
. ^'J"/yn-^-) TfT §J* £ ft T fc 0 f IJ ffl ^ fg ft X 7 ^ y' g y J> £ y y' 
y ( fi ft n ff) 

(Resyn®) 2 5 - 2 8 2 8 , 4 6 K * tl f tl x 

>f f b" - 77 - tt (H.B. Fuller Co.) ( S * V 9 ffl . -fe > h - ) TfT 
ffiSiiTfcOfUffl^Tffi'SrPN 345 1 Ffcil/PN-3 700Pt*4*i*J: 
o * n - * f - a - rt, T 7 D ;l/ 7 S H t'-^7tf - b 3*ij7-tfti. V 
x'y ( S i& fg IS ) 2 5 - 2 8 2 8«J55 2il%<0n-^fD-^7?'J*7 5 
F t'-il'7*f - h 3*'j7-*»ij44*ttX7*i;9^Tft4. 817* 
x a y (± , *<J 4 . 2«pH, ft 1 ■ 0 57ay«¥%¥ifI£^U fi =f- U 7 - :* 
y ft 03 « fflf * * . 15 x v /!/ v g y CO « g (4 7 ;P •/ 7 7 4 - ;P F tf* R 
VFifflU, 2 0 r P m ft i V 7 0 ° F f 3 S X t° > F ^ £ Jfl H T fllj £ L fc fc £ 
, » 5 8 0 0 tyfi|fU?*4. il7/^' 3 ^«li7 2' Ftfi9. 
2 1 b/ga K'ibS. 

ft H-MSffi»lt5J:V^'Jt*n;P7*-br-h. 9k ffi *° 'J t* x /!/ 7 -t f - F iJ ± 

Vn-^f^7^ l J/i/7SK (f iifii7 7y? 'J y >f y * 

-t/at/H (Flanklin International) ( :t A A * W . 3 P y A' X ) *^ rff 
8ESfLTfc0jpJffl^Iffi*TJL7-fc-yh ( Duracet ) 6 8 0 4 fc U 6 8 1 & t" ) . 

s ti 7 ? >J ;nt ( 7 5 y 7 u y a a> tu m $ a t *j o w ffl *r f e % f a 5 * 7 f ( 

Duracet) 6 2 7 ^t') fcitfS E * tt ft * U t* x )V 7 -b f - F ( x A f- t' - 



75-aa»&TUffiS*l't*$ l 35HJII^riB$:PN-3 1 5 4 F & t' ; x 7* Tuf 
9 V 7 V H ^ 5 # /I, Xt ( Air products and Chemicals Co. ) ( ^ V i/ )V 

7VVYV) ^^rflliKSflTij 0 . ?l] ffl «! ft ft t" t7 ? ( Vi nac ) 8 
1 0 L ; & & t * tL * tl y 7 y 7 'J V ft *» rfi K $ it T *J 0 f 1 ffl *T ffi & T a 5 
t-yF 6 2 2, 6 4 0 fc J 6 8 0 & if ) . jgejfr g E K JStt SB tt tt * 'J x * f 
/KOftfflRRWfcflMi. Af*~* ( Stypol ) 044-7009. 044-502 
8, 0 4 0 - 5 1 0 8iiitf0 4 4 - 5 0 5 6 fi)0, * ft -f ft 7 >y ? a y X 
y 7 7 7^ H U V - Xt ( Cook Composites and Polymers) (^^Xny 

i, y #H , vyyhy) j^feflKSfiTfiOfflffl^rttTft*. 

UfEiBRJEttSlStttf 'Jv-tt. #*tt3|ipT*. tO'y/l«ft?)|!j3 0 
-«60H%, iOff4L<li«4 0~fi5 0iI5(!ii)Sti. «L<a 

ft g 2p T' <0 Jt tt « * T ft 1 : 4 ~ ft 3 : 

rtf-f-if^ 3#n-. sk u e x t n y Fy. 



i,cot I x m *l m tt # U 7-iur rnr^yaa^rfjlKSft-cfcOfflffl^fig 

417 7 1/7^ (Airflex) 3 0 0 ^ i:' (0 t'X;V 7 * f - h - X f 1/ y 3 jjf 

y -? - co * x n< v a ytjbs. i77b7?x3 o o « ft 5 5MR%mm^ 
a i. if ft i s o o - ft 2 7 o o-ty^-^^xottJKSr^r-rsevixv/uvg yt 

* I. . M X -7 A- x a f tt 0 . 5 S 4 % O >B St t x;ur tf - h * J V - IVfi 
4. 5~ft5. OaphJftJ. tgXV/US; g y»«llifi 8 . 8 ~ ft 9 . 0 
lb. /galTii, 

* & w co -f a y y y esc m * t- « o t> ti o h m w & # y t x ;u t o y h y i± . 

* ( i ) 
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R 3 

R 2 HC C R 4 

RiHC c = o 




CH = CH 2 



il4*ffl«HFfS4, 518, 653#W*» + tEa3*lTV^4J:5«rN-irn 

*-2-KnHy**0. a ffl * # ] J t* - a- toy Fv^Mli, * 

<lf^7'(lXh'- 7" $ tuVX-R. ( ISP Chemicals) ( ^ a - x -v - V - W - 
^ x ^ ^ ) TfJ PI § ft T 9 *'l ffl ^ & ?' J> § K - 1 5 , K-30. K - 6 0 fc 

* » m CO -f 4 V y 7' ML JR ft ti . 4" & < t t l-5t?)^;MVflfiy7y*77 
D y^ffj, fcJtfff 2 L < ti 2 -3*>* JtSteQ.i' y >* v 7 V y 
**»fe«r*. -y 7° K > / 8!l fi , ISft^ftifcx** 

. t - r ? y u - h , * ? ? >) y - b ztzUT $ ycoMM? >im 

JEJEttS*Stt4. SftOU^jfHuUHt. ^iMVffg 
V r - ^ 'J v F * y ? a t ^ h 'J > h^>'5y«S*»t*i. * % 91 & * tt 



v 7 V i± , 3- — % y J] — A' 4 H 3 — lx — y g y ( Union Carbide Corporat 
ion ) ( 3 * f -r * -y h ffl . ^ > * U - ) A» U E $ <i T fc 0 fl ffl *T K f * £ A 
-1747*6. &Wftr-^ l Ji'K*^rne^MJ*h^i'i'7y(i, ; ft. 



f ij ffl w & * a - i 87 Thi . m ® & * >v a ye m *t ^ ? y * r u y r m <r> m 

^ttrtft + twttfflta U^iMVIItty? y <r> m <r> ffl li . 1?r E tf> HI ^ * 
»itaitck->Tiii«tft%i. 4 fc . s m # f » ^ if . * * B J3 <0 ft tt 
.fctftSHfcWflS-eT 10, 2 o £ £ (i 2 ^ W i: ^ * /i^V ^ IE 14 y ? y ■/ r 
U y £ ffl n t t J: ^ z t tfmm-C * i o . 

llt'S tffitt v 5 7 7'J y^ffili. # /]< tt £ i£ T" +M 
»fil-»8ll%S«lUJ;u. ffU<li, Slf-f^'v^ajSHUi. * * 
tt * » f , ft 0 . 5 — *t» 7 . SliXWr-^^^'JnJfi^rnt^hUh* 
yy^yti^SO. 5 7 . 5I1XBT - /'J i' F^f i^rn h ij ^ h 
^y7^t«. ^jffUOi, lf*ttilt, ^2. 8ii%«r-^ 
?7 iJnJf y/of/l-F U > h^yy^yfcil/ftl . 0 r - / 'J y F 

* is 7 o e )V V 0 * hJfyy5y5:f O'y/IlStl'C^tf. 

ottin, iswt iL^tnkLtii, «S7 r 4 ><■ m m m m 1 1 m m 

S©7iyS. T/HF/HS^V'jyS**, K -"T * -ft Bt JW B! T 5 H tJ i y'K^T 

jSft^'j^ewiiKsra Fa^auRsns. m « & n m i? r $ now 



4-24(0lIJItJ. 51 to & r ^ * ^ >f S v" u y « * <r> M \i , fll US » fc 
*'J7;Kl/y^'JTS y fc « R J£ t i 9 » f£ £ it ? J7JK*~N-rS FT 
;U*/M S 'J y & ii tf . M W ft !i ffi It T 5 y g «1 jf ffl (4 * X » 1 2 - 2 2 



LftSfSl-2 2«!)7*^A'*Hti3B7SyT*4. 

4 ^'fflfJif ^I^^Jii , ^y-yil 3 - U- - a y ( Henkel Corporation) ( A 

idated ) ^ilt^UXf l/y^yfiliXX'J - ( Emery) 6 7 1 7 T *> h . 
aflltx^ 'J-^T-f^ffliSitflWiOMIi. 6 7 6 0 i IX 4 04 6 D i ^ £ 
ft 6 S! p° n ? & £ . ff * I < tt - K7r>fAfflflJt3nii. 1M ^* V 

^ « Jfi ft *) 0 . 5 ~ & 3 . 0£*%*«&-r&. i 0 if ;£ L < tt . K 7 r 4 A 

m IB # tt if 4 V y 7 ffi Bit ft tt . 3 fc . tt 3 - tt 6 . 5<7)pHHtS*ttt 
VKfcfctffc-tiifcoK***, fciitfiS, * §K rnt^l. # 7 n y 



tt . 

r-'tt (Union Carbide Co. ) (3 *r 4 * -y hffl. / y < U - ) j&> TfT 
K§tltfc l 3flffl li riB ; 5:* l JxfUy/'ij3-/K'^4^-*'7'i'?X ( Car bow 
ax ) 4 0 0 t h Z> . a flj * # * ft ^ - X nj U1R CO m tt . x7f^7^-h^t' 
«7^-h ; MJ ^ ? f ^ MJ ^ !i f - b 4 if O h 'J ^ 'J f - h ; S itf^* 
?fA7^- r-&i: »7 x^- b iittt . ^TMcOfitt, If 
v y 0 . 5 ~~tt4 fi4%2rtifi£-tS . 
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0%Cf U\ *>fi 1 0 0 %T'fc 5 . 

«iSt?) ) ti^;fffitt/5 >^ 7 7'J y ?'ffj(±*<7)#£ TT"lrlllKft**Sfc 

h ( fiber izable) #5 XfiftlUCifli U i V> . aflJfclllittfcSr'J'P*;*? 

r E-#7Xj , r 6 2 1 - y X j . fA-#7 

it it * v m m m * t # t? . «E*tt-9->fyy^ajR»tt, is * tt v J v y ? m £ 

( enamating) f ilf 7 r >f A*X h 7 V NO^t < k - ffi fc JS 3 
* h £ k t J: 0 . *fctt3«#fc&»*>flfc*»*>3ri£teJ: DSffiStiTiu. 

-? a v v y m $ % * s * £ iz m m s *i fc 7 r 4 a- i± . m m. <r> 7 r a a- *> x h y > 

F ZtitblzK^fc^b-t t>tiX J: ^ . b 7 y UuS a 1/ 

•y h (collet)±(=fil-fSJt?«^-5'^-y±K*&-?(tA>fL^-6. K & A -y 

r-^fflEnl^ »/ M'Uniif U ■ov^*E*Lfe19E*tt-t-f ^ ^ ffl fi£ 
ft«ia^«iCtt^^7X7r^Uh7y^lIt5tftt^-7'y 

A V y 7 m j& ft <o £ ft i # 5 x 7 r -f a' co ? 4 r * k" co Si ft c ft # -f S £ £ 
3 . R-t-fy>^a«flUi. # 5 X J: IX ft jft L fc If A if > 7 ffl J& M CO |£ a * [z 
ti^^T, X h 5 > F ±t« 0 . 8-^2. 2liX»e«LttO'>7'i 
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? > Y ZmtZB&A ^ - ^**» t »» S -fr . o n T n - t > 7' Sr J*** 
to K ft K « flfi co x h 5 y Y t m & £ to G X i> i. » . B n - t y ^ li , * e> <9> 6 3 

H , m ( woven ) # 5 X 7 r A A X h 5 V b' V -y h- t J± f- g 7 7 F # 7 X 7 r 

x * r ;u . t'-;n^f;i', x jj? * >- . r /]/ * F ffi S fe ± l>' ? v 9 v t ES 1* . 

, 7yi7yF l^/M>3-*I/-f7t ; (Ashland Chemical I 
nc . ) ( 3t A 4 * . 3 n > A' X ) £ TfT IS $ ftt H 0 #0 ffl ^1 £ & ? 5 X ( cl ass 
) AflSMCS^fttfiS^jO 7^7? ( Phase Alpha) # U X X r /US 
|| y x f -A (7n#-^ ( Aropol ) 5 0 4 0 5) ; a x V i] - A : A Y tt £> 
rtiESixTfc 0 f(lffi*rtBfc«a*fE (structural) S M C * flf T" * S 5 4 f" * - 
;U K ( Re i chhood ) # U x X f ^ x X f A ; fciVT^a^yF 2>" 5 * ^ 

t rp k s ti x a o f'J m K * si ft m m x *> s r n *° - >v ( Ar OP oi ) 7 0 3 0 ft jr 

m # 'J x x r /U Mt II v x t A £ Hr tf . 

^-;tli?i5$^^*» H J]^^^^y7'«a^!fe^*t-|)^7Xxb7yK77^S 
a*ii4n-ty^li.«riESMClg4iftfD*fei9)4*»XSTfflV^fi54 
. SMCl8T«ttJfl*)fc*>fc, -*«t. #7^b7yMifiMyf-» 

L , ^>tl*'7A7 r 4 Afc # y v-ttflfc *ttJK»Kffl£-*4 fc*>fc£E» ( 
squeezed ) BflC ± 0 < # 5 X 7 r -f A' £ f z (i # D V - M ft CO # Tjp ft ft 

s^wa^^jifraoiTJ:^. a»#c^»»«flijj:Vffi«*iiii3Wtf[ia»w 

ft ft U v — Jl # X, T' i , 
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mm mi 



ft a 


?K tt * -< v y ffl fiS; #j 

(LB) 


x^vl/i? g y (CMD W60 - 5520) 


50.32 


N-^fn-^7J"J/l'7; K fcfx;U7-fe r - h 
□ tJ? "J V — X -V 5? g > 

(SSfflflD 25 - 2828) 


87.10 


fc"— ;U7-trx- h -if 1/^ ntfijv- 
X7A5? a > (i77l/.yn 300) 


24.22 


T - y £ ? U d 4- •> 7n t°;l/h U y h 4 •> •> 5 > 
(A - 174) 


2.60 


(A - 187) 


0.98 


(X^i;- 6717) 


1.30 




0.63 




41.5 tfv y 



m IE * tt 4 y > / i Sft J HT«f II I: Lfc *>' -7 t II L ft . 2 0 # o y w 
?K 2: 0 . 63 l b. 60 l b. « r - ^ ? ^ o 

F'jn^yy7> ( A - 1 7 4 ) S:*trfi!**»^coig^^y^ + K«»An. 
OUTI -y 7 A ( Eppenbach) ;K£S£fflHT»L<fll#L. 

t»*Lft. BSSC. ft ff L =5: if h 0 . 9 8 1b. Or - /'J y F y7o f 
*h^h*s/i/9y (A-187)tllLft. 1. 301b. »I»7T^ 
A'fflflif m ( x^< 'J - 6 7 1 7 ) i 2 . 5 JfvycDm* ( 3$ 1 2 0 ~ 1 4 0 ° F 
) t h $> t ft M£ t , **#y^9y*77'jy/il!»itt*JlLfc. 
M £ , 50. 321b. WCMD W 6 0 - 5 5 2 0 U tftl^ L t 6 «' 
ny«7]<; 87. 10 1 b. 0)VVV ( £ £ ffi ft) 2 5 - 2 8 2 8 t I) tft 
I^Lt 1 0 ii P y CO 7 J< ; i X T 7 U -y ? X 3 0 0 fc h $> tf > t ft M £ I tz 3 



ffiZtffc J: tf ft 4 . 5flpHHlt. 

7r^Uf7>Fl:ilL-t. **H'*l»»«^v^->'*t«2 6 0 - ft 3 0 
0° F«0fflST'ft2~l 5 «f HI « A § * , * <9 ± ft 0 . 8 - ft 2 . 2 fi * % O 

* - £ ? V - )V ± C m l ft (t . n - t* y y iz £ * fc . 



n7^HtJn-h"y / (^iil ) ; t - e - x - O/iPJ-X 
>f y 3 - * V - t 7 H*»6TPKSftT4J l 5jWffl^r* ! Sr5 5 0 9 o - h' V y ( Jt 
KM A ) J; 5 5 2 8 n - t* y 7" ( Jt « W B ) Wfyr^ ; Ht<^-xy- 
3 — — yy 7 7 4 y A 3-*l/-y a y (Owens- Corning Fiberglas Co 
r P . ) ( a 4 * 'JM . b 1/ F ) *» tfi IK § ft T is 0 « ffl «T ffi Sr 0 C 9 8 0,0 
C 9 7 3 J3i^'OC 4 3 3 «tU3tlfc#7X7T'f^ ( * il ^ ft Jt « 01 
C — E ) ; i^'Ct'bnf 7n-t-r< >f <-Ftt ( Vi trotex-Certai n 
Teed ) a>£tfiffi3;h.-Cfc>5f!lffl' i Tffi : 6:VCT 24 3 »t^X^^#7X7r 
A a' * fF ft L , II%T'«ii«I ( L O I ) . T-fchyttajM£fcJ:tfxyr-- 
77 ^ V h (end count ) Z ft h CO T X r- C0*g S * S 2 t ^ "t . 

s t , tt IB -9- y 7- » it -e ft i ffl v> , ft* 'J ^-r^-h* 

- >v f -f y y n y a° <7 y h (smo a^tffcSJiLfc. i^s«ty7*H 

OOOps it2»H«»L, 1 6 " x 1 6 ' x 0 , 1 0 0" «77-^ (plaq 
ues) fcflsSLfc. tilfftWKfltASTMS ( Method) D- 3 0 3 9 C^ 

31 31 0 & £ ; ASTMaD-ygoi^DltfSSfcii/ftifty^T, ; 7 -y 

ftt7^/7 MSSiS ( notched Izod impact strength ) % t> V IZ 7 X COM 
*ffl£fc-3V*Tff«Lfc. i3li7iU 7/1-7 7 # U x x f )V iJ Bi ^ * -r 
A (^5XA«SMCffi^ft) iffll>t»lSUcS^fl£0, 30il%«^7^ 
£ * , 60^#-feyf!|f'(X«fii«. 18oz/sq. ft. c7)y-hSMfcj; 
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X/ 

2 0 f t / m i n«07Oa!«t«SSJ*t. i4liil7i^X T )V7 r 

$rn'J7(iSS) (LORIA" ) 3l®##r2g£ fflV^T 3:o fc . *il?tl<?) 
f * r- A * /l/<r> g| ffi c?) 1 0 0 ¥ A V f- X * *r V ( scan ) £ „ A° H ffi CO $ t? 
t*ft£t4r^a5y b'ffiS ( Ashland Index ) . 7 r 4 A" CO y - H - X )V - 
fcftje-fin'JT (LORIA) ( ffi g ) DOI, fcil/'*M^S*yfl ( unpa 
inted Orange Peel) , A° ^ £ ffi <^ $ tf <^ ^ ft O 1¥ fl « ft C l¥ ffi L £ . £4 

t«©Siifc**i'pn«ISfttt. * *i <? ii <r> *r y r iv <r> 2 o w f x h a- * ;i/ 1 o 

« 5 li , Hf*-^F *'JI^fA^fi (ffiitttfflSMCjgffl) £ ffl 

z/s q. f t is X l>" 2 0 f t/m i n«5-fya«T»l«Liti^«»i*t 
* iT . « 6 tt , 7n^-^ 7 0 3 0fiKl!icyiXf^«lfiyXf A ( H JB S 
MCJiffl) tfflHT27IiX»#5X4lrl < 1 2^#*Vf ^-fX<0fig, 
■/-Mil 6oz/s q. f tii^20 ft/mi nCO^y&ST'^jfcL 
fc«£tt?)t&ft£in-r. 4 te , * 6 li . 80. 708HIJ|HtA^ - ( 
Hunter) D 2 5 - P C 2 Jt f t ( colorimeter) T" ff ft I fc O - £ y . y $r _ 
ytJit^^ + ^^aSftft (whiteness index) fXhOlSS^t. 
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$ 2 





nfifs#ji 


Jfc ft ffl 


A 


B 


C 


D 


E 


F 


(%) 


1.95 


2.15 




2.05 


1.95 


2.10 


2.25 


7-fer h >ffltB 
E£C96) 


52 


27 




31 


50 


75 


72 




61 


46 




48 


62 


54 


50 



£ 3 







it ft 


A 


B 


C 


D 


E 


F 


(%) 


85 


95 




95 


85 






9 x 7 h - 7 9 f- 
(%) 


95 


95 




95 


95 






h P 7 h (in) 
(BEtt^U (no 
compaction) -205H&) 


0.135 


0.190 




0.195 


0.130 






51 SH *J 3ft A 
(ksi) 


12.4 


10.7 




11.7 


12.8 






m If ®£ 

(ksi) 


25.2 


24.9 




24.4 


25.9 






(MMsi) 


1.41 


1.48 




1.47 


1.44 






7-Y '/ -7 hSjg 

(ft £ b./m) 


14.7 


19.1 




17.0 


15.9 






(fig%) 


26.8 


28.0 




27.9 


28.2 
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S 4 
n 'J 7 (ffift) ^LS^tt 







ft tt M 


A 


B 


C 


D 


E 


F 


7 •> xl 5 > KJ&a 


78 


82 




88 


96 






a 'J 7 (ffitt) DOI 


92 


94 




92 


92 








9.0 


9.3 




9.0 


9.1 






£ 5 




* iHgflJ 1 


ft tft M 


A 


B 


C 


D 


E 


F 


(Ksi ) 


22.1 


18.5 






22.8 




20.5 


ft if & a 

(ksi) 


42.1 


39.3 






41.2 




40.3 


(MMsi) 


1.95 


2.01 






2.07 




1.83 


(ft & b/m) 


24.2 


27.7 






25.2 




24.6 


( * fl % ) 


50.5 


51.0 






51.0 




51.0 
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& 6 

Tvtf-fr 7030 fiJRJBfjJiyx^^yHlfiev/^r-A 







it t* M 


A 


B 


C 


D 


E 


F 


(Ksi) 


9.3 








8.8 


8.5 


8.9 


ft If £ 
(ksi ) 


19.9 














ft if * i> a 3 X 
(MMsi) 


1.29 














(ft H b/in) 


7.1 








8.3 


6.6 


7.7 


( n a % ) 


27.1 








26.9 


26.9 


27.1 






41.2 


21.8 


20.5 




18.2 








66.0 








61.5 


63.7 


65.5 



ft £ (IIM 1 ) li . tBft«i?5XAOSMCD-t'y/tffll>J*^S«5 

fc^iOfcfcl'frfc:*^ 4 fc . * « E *> * 4 5> * y it . & 

8«4^?XA«SMCn-ty/i)8nTIBSiiJ**ttlcJfc^TH?(co 

mparable) «?xvh-T?h8J:tf*x?h-.*/l'-fcfctffcftV*lllt*)SeHi 
H Sfe <H 2 

I i t L it i s -5 t i S L , 5 5 28n-t"y^£MaT6£^CfflV^ks r )2:lsl 



&mmG^Lff)Ztl?tin%l-&Zm7 {Z^-f . |#PN - 3 1 6 6 - C {J x # df 
^^ffittfS^^tt^^'J-e-.-r^fc^X^^ t" - 77- "iff I£ £ il 

* ? * «? L fc o 



* 7 







it n m 


G 


H 


I 


J 


K 


L 


CMD W60 - 5520 


284 














PN - 3166 - C 




460 


448 


404 


394 


345 


276 


uyy (SgSS) 

25 - 2828 


609 


460 


448.3 


518 


505 


575 


460 


PVP K - 30 


49.4 


49.4 


49.4 


49 


62 


49.4 


39.5 


A - 174 


16 


16 


16 


16 


16 


16 


12.8 


A - 187 


6 


6 


6 


6 


6 


6 


4.8 


x ^ ij - 6717 


8 


8 


8 


8 


8 


8 


6.4 


400 


12.5 


12.5 


12.5 


12.5 


12.5 


12.5 


10 


ft K 


3 


3 


3 


3 


3 


3 


3 



7^7t^uf7>! ; i:, ft * w o - iv ? i r en r r 'J f - 9 ? mm I tz . •£ 

flftl«flSA"7^--yJD 2 8 5" FWSft^l OStflKI^*, * ± K 

ft o . 8~ft2. 2ii%»KSLttO'y/JttU'7xxh7y} ; « 
Ut5. 16 ft a . *fi< , *i»»*^v^-y*^ , J-;u±t»*L. o - f y 

CSi. 2 5 5° FX' I. 5 fclB*>ttffia* Lfc. 

t'y; ( H M ft 2 ) *$J:^ifc«0!G~LtfffflL-r*JIX"C<oa3)6JS* ( L O I 
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3 8 





^«SW2 


it R M 


G 


H 


I 


J 


K 


L 


(%) 


1.98 


2.03 


1.8 


1.96 


1.8 


2.14 


1.5 


T-tr h y»djgij£ 


48 


67.6 


63 


62 


62 


63 


62 



m ie -t >• r ^ ft ft £ ffl ^ t . «-<fi*ft«fl:tt!K'j-?-f:*>fefr 

fSSttIll:*tJST'y-ht-^fO/3yA^y H (SMC) « £ « 2: 



« 9 



1& $ 




it te w 


G 


H 


I 


J 


K 


L 


lll^y h - 
x;b- (94) 


6 


10 


15 


10 


8 


12 


10 


IS^ v h - 

(«) 


75 


70 


75 


75 


70 


70 


70 


0 x „ h - 7 7 b 
(%) 


98 


97 


100 


97 


94 


98 


96 


3I3S<3®£ (ksi) 


11.8 


12 


10.4 


12.0 


12.6 


13.2 


12.1 
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% 10 





flJfe0J2 


It 8 fl 


G 


H 


I 


J 


K 


L 


h - 


12 


20 


18 


20 


18 






(«) 


84 


75 


75 


80 


75 






(%) 


98 


95 


95 


94 


95 






(ksi) 


12.7 


13.8 


13 


14 


12.7 







*ftW<n*&V- 4 ft 7 r X , ^7i'y h-77Nfciy'7x 

r 4 <n % ffi , 7 r 4 ^ 'J - F - x )V - , $ tr t , £"5*fcH: 

d fc *« T & & £7) # % m % K t -j T II ffl # J> 6 £ 6 3 . LM'St, * % BJf i± IE tt 
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3 wsssi 84*«8*iii 

[ «tfJ H 3 1995^3^100 
[HIIErt*] 

ft *coKH 

1 . S ft tt *° U v - £ t & PIHc ffi ^ £ 4> & < fc i> 1 o«^5X7t-(^ 
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